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1
ATTACHMENT OF A CONTROL UNIT FOR A
TRANSMISSION CONTROL MODULE TO A
CARRIER BOARD

This application claims priority under 35 U.S.C. §119 to
patent application no. DE 102011 085 650.1, filed on Nov. 3,
2011 in Germany, the disclosure of which is incorporated
herein by reference in its entirety.

BACKGROUND

The present disclosure relates to a control unit for a trans-
mission control module of a motor vehicle transmission hav-
ing a circuit mounting device and at least one attachment
device, wherein the circuit mounting device has an electronic
circuit, and the attachment device is provided for attaching
the circuit mounting device to a carrier board. The circuit
mounting device has a first bearing side and can be pressed
with the first bearing side against a second bearing side of a
carrier board by means of the attachment device. The disclo-
sure also relates to a transmission control module and to a
transmission for a motor vehicle.

Transmission control modules are installed, for example,
in the interior of transmissions, for example in automatic
transmissions of motor vehicles. A transmission control mod-
ule has in this context a control unit, various sensors, plugs,
etc. During operation, the control unit generally heats up with
the result that there is provision for heat to be conducted away.
For this purpose, the control unit can bear against a heat-
conducting board in order therefore to be able to conduct
away heat. For example, the control unit can be pressed with
a spring against a supporting board, wherein the spring can be
attached to the supporting board and can be embodied as a
spring clip. The spring can alternatively also be supported on
a transmission component. Furthermore, the control unit can
also be attached to a supporting board by means of a heat-
conducting bonding agent. DE 196 00 619 A1 discloses, for
example, a control unit in which a power component is
pressed onto a printed circuit board by a spring element.
However, it has become apparent that bonded connections of
anoil-resistant design constitute a thermally conductive resis-
tor and therefore cannot ensure optimum conducting away of
heat. When there are spring clips, bending stress of the carrier
board occurs, and when a spring is supported on a transmis-
sion face the pressing over a surface does not occur until the
components are completely assembled. There is therefore a
need to make available a way of attaching a control unit which
is simpler and which ensures optimum conducting away of
heat.

SUMMARY

The control unit can be attached directly to a carrier board
with a control unit or a transmission control module and a
transmission, wherein a sufficiently strong pressing force is
ensured in order to permit a gap which is as small as possible,
in particular an oil gap which is as small as possible, for a
maximum transfer of heat. The pressing against the carrier
board can occur here independently of further components, in
particular independently of whether a corresponding trans-
mission component is already present or not. A further advan-
tage is that only a minimum installation space is used or
necessary for the attachment according to the disclosure.
Advantageous refinements of the control unit and/or of the
transmission control module and of the transmission are
defined in the dependent claims.
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According to the disclosure, the attachment device has at
least one attachment element which is connected to a circuit
mounting device and protrudes with a first end from the
circuit mounting device on the first bearing side and is
designed to project through an attachment opening in a sec-
ond bearing side of a carrier board. This permits a frictionally
locking and positively locking connection of a control unit to
a carrier board. The application of bending forces into the
carrier board is avoided here since the attachment occurs
directly in the region of the control unit or of the circuit
mounting device. This permits, for example, direct metal
contact without an insulating bonding layer and at the same
time also the application of a significantly increased pressing
force between the control unit and the carrier board. In the
case of an oil gap which is as small as possible, more metallic
contract area can be made available, which improves the
transfer of heat.

The circuit mounting device can be at least partially sur-
rounded with a sealing compound, wherein the at least one
attachment element extends through the sealing compound
and projects at least as far as the surface of the sealing com-
pound, on the side facing away from the bearing side. As a
result, a securing force for the attachment element can be
applied in order to attach the attachment element on the other
side, for example in the case of riveted connections. The
sealing compound is also referred to as a mold, and the circuit
which is at least partially encapsulated as a molded part.

According to the disclosure there is provision that with the
attachment device a pressing force can be applied to the
carrier board in the region of the bearing face, i.e. in the region
of the bearing sides.

The attachment element can be, for example, an attach-
ment bolt; for example, the at least one attachment element
can have at the protruding end a thread for screwing on a nut
in order to generate the pressing force. The attachment ele-
ment can also be embodied as a tulip rivet at the protruding
end. For example, the protruding end can also be embodied as
a tumble rivet connection.

The carrier board can be attached to a transmission housing
face in order to introduce the heat which is to be carried away
into the transmission housing.

The attachment device can be embodied in one piece with
the circuit mounting device.

The circuit mounting device can have a circuit carrier and
a baseplate, wherein the circuit is arranged on the circuit
carrier, and wherein the clamping force can be introduced into
the baseplate via the attachment device. For example, the
attachment device can be embodied in one piece with the
baseplate.

The circuit carrier can have, in the region of the attachment
device, a cutout with a clear opening cross section for accom-
modating the attachment device, wherein the attachment
device has a securing region which has a larger outer cross
section than the clear cross section of the receptacle opening.
For this purpose, the receptacle opening can have, for
example, an edge cross section with an undercut, for example
with a dovetail-shaped cross section.

To bring about reliable securement, two or more attach-
ment elements may be provided which ensure a uniform
contact pressure over the entire surface.

According to the disclosure, a transmission control module
is provided which has a carrier board, a control unit and a
multiplicity of electro technical components from the group
of sensors, plugs and connections etc. The control unit is
connected to at least some of the components, wherein the
control unit and at least some of the components are attached
to the carrier board.
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The carrier board can have an attachment opening which is
formed with a cross section which tapers at least partially
toward the control unit.

According to the disclosure, a transmission for a motor
vehicle is provided which has a transmission device, a trans-
mission housing and a transmission control module accord-
ing to the disclosure. The carrier board is attached to an inner
side of a wall of the transmission housing in order to ensure
that heat is conducted away as well as possible.

Possible refinements and advantages of the disclosure pro-
posed here are described partially with reference to control
units according to the disclosure and partially with reference
to transmission control modules according to the disclosure
and partially also with reference to transmissions according
to the disclosure for a motor vehicle. A person skilled in the
art will recognize that the individual features can be com-
bined with one another in any desired fashion and can also be
transferred from the control unit to the transmission control
module, or the transmission, or else vice versa, in order to be
able to achieve synergy effects in this way.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments ofthe disclosure are explained further below
with reference to the appended drawings, wherein neither the
drawings nor the description are to be interpreted as restrict-
ing the disclosure.

FIG. 1 shows a cross section through an exemplary
embodiment of a control unit according to the present disclo-
sure,

FIG. 2 shows a detail of the control unit from FIG. 1 with
the attachment having taken place,

FIG. 3 shows a further exemplary embodiment of a control
unit according to the disclosure,

FIG. 4 shows a further exemplary embodiment of a control
unit according to the disclosure, and

FIG. 5 shows a further exemplary embodiment of a control
unit according to the disclosure.

The figures are merely illustrated schematically and not
true to scale. Identical reference symbols denote identical or
identically acting components.

DETAILED DESCRIPTION

FIG. 1 shows a control unit 10 for a transmission control
module of a motor vehicle transmission. The control unit 10
has a circuit mounting device 12 and at least one attachment
device 14. The circuit mounting device 12 has an electronic
circuit 16. The attachment device 14 is provided for attaching
the circuit mounting device 12 to a carrier board 18. The
circuit mounting device has a first bearing side 20 and can be
pressed with the first bearing side 20 against a second bearing
side 22 of the carrier board by means of the attachment device
14. According to the disclosure there is provision that the
attachment device 14 has at least one attachment element 24
which is connected to the circuit mounting device 12 and
protrudes with a first end 26 from the circuit mounting device
12 on the first bearing side 20. The attachment element is
designed to project through an attachment opening 28 in the
second bearing side 22 of the carrier board 18.

The protruding end 26 is embodied, for example, as a tulip
rivet 30, with respect to which the attachment element 24 is
shown in section in FIG. 2. As is apparent, in FIG. 1 the tulip
rivet 30 is inserted only into the attachment opening 28 in
such a way that the tulip rivet 30 projects on the lower side in
the drawing. Subsequently, the end which protrudes or
projects out of the board may be flared with a shaping punch-
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ing tool, so that the circuit mounting device 12 is subse-
quently connected to the carrier board 18 in a positively
locking fashion.

The circuit mounting device 12 can have a circuit carrier 32
and a baseplate 34, wherein the clamping force can be intro-
duced into the baseplate via the attachment device. For
example a circuit 33, which is connected to further switching
elements 37 via contacts 35, is arranged on the circuit carrier.
The circuit carrier 32 has a cutout 36, for example in the
region of the attachment device, and the at least one attach-
ment element 24 projects through the cutout 36, as illustrated
in FIGS. 1 to 3.

At this point it is to be noted that the features which are
described separately above can also be provided indepen-
dently of the other features which are respectively illustrated
and described in the figures.

The circuit mounting device 12 can preferably be at least
partially surrounded with a sealing compound 38. The at least
one attachment element 24 can extend through the sealing
compound and project as far as the surface of the sealing
compound on that side which faces away from the bearing
side. For example, the attachment element 24 can extend to
just below the surface, as is shown in FIGS. 1 and 2, or else
directly as far as the surface itself, as is shown in FIG. 3, with
the result that the attachment element 24 is visible there. The
provision of the attachment element with an elongated region
in the vicinity of the sealing compound provides a possible
way of applying an opposing securing force during the shap-
ing of the attachment, in particular in the case of a rivet
connection. As a result, the sealing compound is itself pro-
tected and therefore does not have to be configured for the
application of an opposing securing force.

The circuit mounting device, for example the baseplate 34,
can have a receptacle opening 42 with a clear opening cross
section for receiving the attachment device. The attachment
device has a securing region which has a larger outer cross
section than the clear cross section of the receptacle opening.
For example, the attachment element is embodied with a
conical region 40 which tapers in the direction of the protrud-
ing first end 26, with the result that said region 40 is secured
in the conical edge region of receptacle opening 42 which is
embodied as an opposing piece, in order to introduce the
clamping force into the baseplate 34.

According to the exemplary embodiment shown in FIG. 4,
the attachment element 24 does not project beyond the base-
plate 34 but instead has a dovetail-shaped cross section with
which the pressing force can be introduced into the baseplate
34. The circuit carrier 32 can then be embodied in a corre-
sponding continuous fashion. The attachment element 24
projects into the opening in the carrier board 18 which is
formed with a cross section 44 which widens outwardly. The
protruding first end 26 of the attachment element 24 has
relatively thin edge regions which, after the insertion of the
attachment element, can be shaped in such a way that they
bear against the conical faces 44 and result in a positively
locking connection. For this purpose, a tool 46 is introduced
into an opening 48 and the edges are bent by means of a
tumbling movement. During the tumbling movement, it is
possible to provide radial spreading of the tool head in order
to apply the attachment bolt which is embodied as a hollow
rivet, to the hole contour of the carrier board by shaping. FI1G.
4 also shows a first internal diameter d1 and a second internal
diameter d2. These merge with one another in as flowing and
harmonic a fashion as possible in order to ensure that as few
stresses as possible occur in the material, and in particular no
notching effects. Furthermore it is possible to provide that a
first material length b is greater than a second material length
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a, and the first diameter d1 is greater than the second diameter
d2. This results, during the attachment, in the control unit 10
being attracted to the carrier board 18, with the result that the
controlunit 10 does not have to be pressed on fromabove. The
shaping tool acts in a drawing fashion on the plane with the
dimension b in the axial direction. The diameter jump in the
attachment hole in the carrier board takes place on the plane
with the dimension a. FIG. 4 shows the edge in the plugged-in
state on the left and in the bent-over state on the right of the
positively locking connection.

As is merely indicated in FIG. 1, but also applies to the
other exemplary embodiments, the control unit 10 is part of'a
transmission control module 50 which comprises both the
control unit and the carrier board 18. Furthermore, a plurality
of electrotechnical components from the group of sensors,
plugs and connections is provided, but these are not shown in
more detail. The control unit 10 is connected to at least some
of the components. The control unit 10 and at least some of
the components are attached to the carrier board 18, which is
not illustrated either.

Furthermore, FIG. 1 indicates a part of a transmission
housing 52 which has an inner side 54. The transmission
control module 50 is attached to the carrier board 18 on the
inner side 54 of the wall of the transmission housing 52, for
example with a screw connection 53 which is indicated. The
transmission housing 52 is part of a transmission for a motor
vehicle which has the transmission control module 50, the
transmission housing 52 and a transmission device (not
shown in more detail). The arrangement of the transmission
control module 50 on the inner side serves to conduct away
heat from the control unit 10 via the carrier board 18 to the
transmission housing 52.

The baseplate 34 can be embodied as an integrated injec-
tion-molded metal floor which acts as a means of stabilizing
the circuit carrier 32, and maybe, for example, an iTCU, an
iTCU, or a re-molded iTCU, or TCU (Transmission Control
Unit—electronic transmission controller).

FIG. 5 shows a further exemplary embodiment in which a
continuous baseplate 34 with a circuit carrier 32 which is
arranged thereon is provided. The attachment element 24 is
connected to the baseplate on the underside of the baseplate
34. The attachment element 24 projects into the opening,
which widens outwardly, in the carrier plate 18, with the
result that the control unit can be attached to the carrier board
18 by bending of protruding edges 56. FIG. 5 illustrates the
left-hand edge in the state in which it has not yet been bent
over, i.e. beforehand, and the right-hand edge in the state in
which it has already been bent over, i.e. afterwards.

What is claimed is:

1. A control unit for a transmission control module of a
motor vehicle transmission, comprising:

a circuit mounting device having an electronic circuit and

defining a first bearing side;

a carrier board defining a second bearing side; and

at least one attachment device configured to attach the

circuit mounting device to the carrier board, and having
at least one attachment element,

wherein the first bearing side of the circuit mounting device

is pressed against the second bearing side of the carrier
board by the attachment device,

wherein the at least one attachment element is connected to

the circuit mounting device and protrudes from the cir-
cuit mounting device on the first bearing side and
projects through an attachment opening in the second
bearing side of the carrier board, and

wherein the circuit mounting device has a circuit carrier

and a baseplate, wherein the circuit is arranged on the

10

15

20

25

30

35

40

45

50

55

60

6

circuit carrier, and wherein the attachment device is

configured to introduce a clamping force into the base-

plate to press the first bearing side of the circuit mount-
ing device against the second bearing side of the carrier
board.

2. The controlunit according to claim 1, wherein the circuit
mounting device is at least partially surrounded with a sealing
compound, and wherein the at least one attachment element
extends through the sealing compound and projects at least as
far as the surface of the sealing compound on the side facing
away from the first bearing side.

3. The control unit according to claim 1, wherein the
attachment device applies a pressing force to the carrier board
in the region of the second bearing side.

4. The control unit according to claim 1, wherein the
attachment device is embodied in one piece with the circuit
mounting device.

5. The controlunit according to claim 1, wherein the circuit
carrier defines a cutout in the region of the attachment device,
and wherein the at least one attachment element projects
through the cutout.

6. The control unit according to claim 1, wherein the circuit
mounting device defines a receptacle opening with a clear
opening cross section configured to accommodate the attach-
ment device, and wherein the attachment device has a secur-
ing region which has a larger cross section than the clear cross
section of the receptacle opening.

7. The control unit according to claim 1, wherein two or
more attachment elements are provided.

8. A transmission control module, comprising:

a carrier board defining a second bearing side;

a control unit including:

a circuit mounting device having an electronic circuit
and defining a first bearing side, wherein the circuit
mounting device has a circuit carrier and a baseplate
with the electronic circuit arranged on the circuit car-
rier, and

at least one attachment device configured to attach the
circuit mounting device to the carrier board,

wherein the first bearing side of the circuit mounting
device is pressed against the second bearing side of
the carrier board by the attachment device, and

wherein the at least one attachment element is connected
to the circuit mounting device and protrudes from the
circuit mounting device on the first bearing side and
projects through an attachment opening in the second
bearing side of the carrier board and wherein the
attachment device is configured to introduce a clamp-
ing force into the baseplate and includes at least one
attachment element to press the first bearing side of
the circuit mounting device against the second bear-
ing side of the carrier board, and

a multiplicity of electrotechnical components from the

group of sensors, plugs, and connections,

wherein the control unit is connected to at least some of the

components, and

wherein the control unit and at least some of the compo-

nents are attached to the carrier board.

9. A transmission for a motor vehicle, comprising:

a transmission device;

a transmission housing; and

a transmission control module including:

a carrier board defining a second bearing side,

a control unit including:

a circuit mounting device having an electronic circuit
and defining a first bearing side, wherein the circuit
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mounting device has a circuit carrier and a base-
plate with the electronic circuit arranged on the
circuit carrier, and
at least one attachment device configured to attach the
circuit mounting device to the carrier board, 5
wherein the first bearing side of the circuit mounting
device is pressed against the second bearing side of
the carrier board by the attachment device,
wherein the attachment device is configured to intro-
duce a clamping force into the baseplate and has at 10
least one attachment element, and
wherein the at least one attachment element is con-
nected to the circuit mounting device and protrudes
from the circuit mounting device on the first bear-
ing side and projects through an attachment open- 15
ing in the second bearing side of the carrier board,
and
a multiplicity of electrotechnical components from the
group of sensors, plugs, and connections,
wherein the control unit is connected to at least some of 20
the components, and
wherein the control unit and at least some of the com-
ponents are attached to the carrier board,
wherein the carrier board is attached to an inner side of a
wall of the transmission housing. 25
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